The 
INTRODUCTION
The pattern of igneous, sedimentary, and metamorphic lithotectonic belts in California reflects superposed Mesozoic and Cenozoic convergence and transpressional displacement (e.g., Burchfiel and Davis, 1975; Dickinson, 1981) . The subparallel Sierra Nevada batholith, Great Valley forearc basin, and Franciscan accretionary complex constitute the classic record of Cordilleran Mesozoic convergence. West of the San Andreas fault, the Salinian block and Sur-Obispo belt disrupt this simple pattern; arc plutons and metamorphic rocks of the Salinian block (Ross, 1978 (Ross, , 1984 Mattinson, 1978 Mattinson, , 1990 Mattinson and James, 1985; James and Mattinson, 1988) are juxtaposed against the high-pressure, low-temperature mélange of the Sur Obispo terrane along the Sur-Nacimiento fault zone ( Fig. 1 ; Page, 1970) .
This anomalous juxtaposition of lithotectonic belts has been explained by subduction of intervening rocks (Page, 1981; Hall, 1991) or by lateral transport of hundreds of kilometers (Hill and Dibblee, 1953; Suppe, 1970; Dickinson, 1983) or thousands of kilometers (Page, 1982; McWilliams and Howell, 1982; Vedder et al., 1983; Debiche et al., 1987) . Although recent paleomagnetic results make very large lateral transport as an exotic terrane highly unlikely (Whidden et al., 1998) , the relative significance of lateral transport along the continental margin versus low-angle faulting driven by convergence in creating this juxtaposition of lithotectonic belts remains unclear. Studies focused on younger rocks (e.g., Matthews, 1976) suggest that the Salinian block has been displaced northwestward ϳ310 km along the Miocene-Holocene San Andreas fault system. However, palinspastic reconstruction of this displacement still leaves granitic rocks and mélange juxtaposed; this juxtaposition is a key piece of evidence for the hypothesis of hundreds of kilometers of earlier displacement on the Sur-Nacimiento and protoSan Andreas faults (Dickinson, 1983) . Alternatively, correlation of Salinian granitic rocks with rocks across the San Andreas fault in the Sierra Nevada and Mojave Desert regions suggests that some or all of this anomalous juxtaposition of lithotectonic belts may be a result of low-angle faulting (Hall, 1991) .
A unit critical to understanding the tectonic evolution of Salinia and its relationship to surrounding terranes is the schist of Sierra de Salinas, which has been correlated with the Pelona-Orocopia-Rand Schists of southern California and southwestern Arizona ( Fig. 1 ; Ross, 1976; Haxel and Dillon, 1978; Malin et al., 1995) . Pelona-Orocopia-Rand Schists structurally underlie the southern California Cretaceous arc system. Underthrusting of the arc by the schist was driven by low-angle subduction during the Laramide orogeny and coincided with extinction of arc magmatism. This correlation presents a contradiction, however, with respect to the widespread view that the schist of Sierra de Salinas is intruded by plutons of the Late Cretaceous arc (Ross, 1976 (Ross, , 1984 Mattinson, 1978 Mattinson, , 1990 Mattinson and James, 1985; James and Mattinson, 1988) .
In this paper we present new U-Pb and 40 Ar/ 39 Ar data that require a revised model for the internal structure of the Salinian block. We conclude that the Salinian block plutons are too old to have intruded the schist of Sierra de Salinas and that the schist was structurally emplaced beneath the Salinian arc, analogous to the situation for the Pelona-Orocopia-Rand Schists. Initial juxtaposition of schist with structurally overlying granitic rocks may reasonably be inferred to have occurred along a yet-to-be-recognized (and perhaps unexposed) Laramide thrust contact that excised much or all of the lower crust of the Salinian arc and some or all rocks intervening between the arc and the Late Cretaceous trench. This thrust, however, has most likely been excised by younger structures related to exhumation of the schist.
GEOLOGIC SETTING
Mesozoic granitic rocks and the schist of Sierra de Salinas underlie the Sierra de Salinas and the Gabilan Range, flanking Salinas Valley in the central Salinian block (Ross, 1976 (Ross, , 1977 (Ross, , 1984 James and Mattinson, 1988; Fig. 1) . Well logs indicate that granitic rocks and the schist of Sierra de Salinas also underlie Salinas Valley and that the schist extends at least as far south as San Ardo and eastward to within a few kilometers of the San Andreas fault and the San Andreas Fault Observatory at Depth (SAFOD) site (Ross, 1976) . The granitic rocks constitute a calc-alkalic suite (Ross, 1984) that U-Pb zircon and Rb-Sr whole-rock analyses suggest was emplaced between ca. 117 and 83 Ma (Mattinson, 1978 (Mattinson, , 1990 Kistler and Champion, 2001 ). The schist of Sierra de Salinas consists of a middle amphibolite facies metagraywacke with minor metapelite, marble, amphibolite, and metachert (Ross, 1976) . Metagraywackes are biotite rich and have minor K-feldspar and muscovite and trace sillimanite (Ross, 1976) . Ross and Brabb (1973) mapped contacts between schist and granitic rocks as Cenozoic faults on the basis of their generally straight trace and the lack of dikes in the schist. However, Ross (1976) concluded that the granitic rocks intruded the schist, an interpretation accepted by later workers (e.g., Page, 1981 Page, , 1982 James and Mattinson, 1988) . This revised assessment was based on observations that schist adjacent to contacts with granitic rocks is locally coarser grained and contains distinctive hornblende-rich layers; Ross also reported intercalated schist and granitic rocks. Poor exposure and lack of access prevented us from directly evaluating these observations. However, coarse texture and other anomalous metamorphic features are common in the Pelona-Orocopia-Rand Schists in fault contact with overlying crystalline plates (Haxel and Dillon, 1978) ; hence Ross's observations cannot be considered diagnostic of an intrusive relationship. Furthermore, similar intercalation of schist and granitic rocks in the San Emigdio Mountains that has been interpreted as an intrusive relationship (James and Mattinson, 1988) has been reinterpreted as a consequence of shearing along a fault boundary (Ross, 1984; Grove et al., 2003) .
RESULTS
To supplement ambiguous field relationships, we analyzed zircon from granitic rocks from three plutons inferred by previous workers to intrude the schist of Sierra de Salinas: the Carmel Valley granodiorite and ParaisoPaloma quartz diorite in the Sierra de Salinas and the Johnson Canyon granodiorite in the Gabilan Range ( Fig. 1 ; Mattinson, 1990; Kistler and Champion, 2001) . Zircon grains from the granitic rocks typically exhibit euhedral oscillatory zoning under cathodoluminescence (CL); in some grains the zoning surrounds distinct cores. The cores yielded U-Pb ages older than 200 Ma; we infer that these are inherited grains and avoided them in determining crystallization age.
Oscillatory-zoned primary grains in all three samples yielded 206 Pb*/ 238 U ages between 95 and 80 Ma (asterisk denotes correction for common Pb-note that 207 Pb* concentrations in these low-to moderate-U grains are too low to yield reliable 207 Pb*/ 235 U ages; Fig. 2 ; Appendix DR-1 1 describes analytical methods and samples are less radiogenic and contain 0.2%-6% common Pb. The Paraiso-Paloma quartz diorite, inferred to be the youngest granitic body to intrude schist in the southern Sierra de Salinas, yielded a crystallization age of 86 Ϯ 1 Ma, and the nearby Carmel Valley granodiorite yielded a crystallization age of 82 Ϯ 1 Ma. These ages are younger than the Rb-Sr whole-rock ages reported by Kistler and Champion (2001) : 117 Ϯ 12 Ma and 93 Ϯ 10 Ma, respectively. Total-gas ages calculated from essentially flat 40 Ar/ 39 Ar spectra for biotite from these three samples are tightly clustered between 76.1 and 75.2 Ma (Table DR-2 and Fig. DR-1 ; see footnote 1), and significantly postdate U-Pb crystallization ages. We interpret them as cooling ages. Kistler and Champion (2001) (Huffman, 1972) .
We also analyzed zircons from three samples of schist from the Sierra de Salinas; these results are compared to an additional sample of schist from Sierra de Salinas and one from the Gabilan Range, reported by Grove et al. (2003) . Zircon grains from the schist are mostly euhedral or broken euhedral grains exhibiting oscillatory CL zoning typical of igneous zircons, and many are surrounded by thin, CLbright, partial rims that have Th/U ratios nearly an order of magnitude lower than those of the oscillatory-zoned interiors. Grain interiors, which we interpret to be detrital, yielded UTh-Pb ages ranging from 1750 to 81 Ma (Table DR-3; see footnote 1). The dominant population, comprising a third or more of the grains in all three samples, yielded 206 Pb*/ 238 U ages ranging from 117 to 81 Ma (Fig.  3) . Secondary age populations are Jurassic and Mesoproterozoic, and there are rare Triassic and Paleoproterozoic grains. The presence of rims with low Th/U ratios and the overgrowth pattern of the rims in all schist samples suggest that amphibolite-grade peak metamorphism of the schist occurred after 81 Ma. The three zircon samples, and one additional sample, yielded two muscovite and four biotite 40 Ar/ 39 Ar ages tightly clustered at 71.5-68.1 and 70.6-69.8 Ma, respectively (Table DR-2; see footnote 1). These ages record rapid cooling through Ar closure 5 m.y. later than cooling of the granitic rocks. Because this systematic relationship is opposite that expected from intrusion-related transient heating of framework rocks, we conclude that metamorphism of the schist postdated intrusion.
Poor precision on 207 Pb*/ 235 U prevents us from convincingly demonstrating the concordance of the U-Pb system in individual detrital grains. However, the lack of a systematic relationship between 206 Pb*/ 238 U ages and either U or Th contents or U/Th ratios suggests that preferential Pb loss from radiation-damaged grains is not a severe problem. Furthermore, Proterozoic detrital grains-which exhibit the same range of U contents as Mesozoic grains, but are more prone to radiation damage and consequent Pb loss during metamorphic heating owing to their greater age-are typically Ͻ10% discordant. Three of the most U-rich grains observed (1468-2547 ppm U) are Proterozoic and range from concordant to 8% discordant. Therefore, we conclude that the 206 Pb*/ 238 U ages of these detrital grains accurately reflect the age of zircons in the provenance of the sedimentary protolith of the schist. Our results suggest a Cretaceous igneous provenance that also contained older Mesozoic and Proterozoic rocks, consistent with the interpretation of multigrain analyses by James and Mattinson (1988) .
DISCUSSION
The contact relationship between granitic rocks and schist of Sierra de Salinas has been uncertain because of poor exposure and modification by late Cenozoic faults. Geochronologic data collected here, however, help elucidate the nature of this boundary. Our analyses of three plutons suggest crystallization ages of 88 to 82 Ma, consistent with previous work indicating that granitic rocks in the Salinian block are coeval with the youngest and most voluminous (Late Cretaceous) parts of the Sierra Nevada batholith. U-Pb ages of detrital zircons imply that the Cretaceous arcdominated graywacke protolith of the schist is younger than ca. 81. This result implies that the schist is too young to form the local metamorphic framework rocks of the Cretaceous Salinian arc. This conclusion is further supported by the anomalously young mica 40 Ar/ 39 Ar ages of the schist, relative to equivalent data from the nearby granites. The combined U-Pb and 40 Ar/ 39 Ar data indicate that metamorphism of the schist occurred between ca. 81 and 72 Ma; hence we are led to conclude that the contact between schist and granitic rocks is a fault, as initially interpreted by Ross and Brabb (1973) .
The granitic rocks of the Salinas Valley area resemble batholithic rocks of the southern Sierra Nevada (Ross, 1984; James, 1992; Whidden et al., 1998) , and the schist of Sierra de Salinas has been correlated with the PelonaOrocopia-Rand Schists of the Mojave Desert and Transverse Ranges (Ross, 1976; Haxel and Dillon, 1978) . Restoration of offset on the San Andreas fault system places these similar terranes in close proximity. A defining characteristic of the Pelona-Orocopia-Rand Schists is that they occur structurally beneath the Cretaceous arc and framework rocks along regionally subhorizontal faults. In the eastern San Gabriel Mountains, the contact between schist and overlying arc rocks is likely a remnant of the thrust along which the schist underwent prograde metamorphism (Jacobson et al., 1996) . In this area, 40 Ar/ 39 Ar muscovite ages from the schist and upper plate are concordant (Jacobson, 1990) . In most localities, however, the contact between the schist and upper plate is a late-to post-metamorphic fault formed during exhumation of the schist (Jacobson et al., 1996 . In these areas, mica cooling ages significantly postdate those obtained from upper-plate granitic rocks Vucic et al., 2002) . The similar relationship exhibited by the schist of Sierra de Salinas suggests that its structural evolution was comparable to that inferred for the Pelona-Orocopia-Rand Schists. In this view, thrusting of young sediment beneath the recently active Salinian arc readily explains why plutons in the Salinas Valley area are just slightly older than the protolith age of the adjacent schist. Discordance of 40 Ar/ 39 Ar mica ages between schist and granitic plutons, however, indicates that the initial Late Cretaceous thrust is no longer preserved. We suggest that it was excised by a low-angle exhumation fault, and further modified by late Cenozoic high-angle faults.
Our interpretation that granitic rocks of the Salinas Valley area are in fault, rather than intrusive, contact with the schist of Sierra de Salinas is similar to that proposed earlier by Hall (1991) and Malin et al. (1995) . The inferred low-angle contact presumably underlies the entire Salinian block, and might be intercepted by SAFOD (Fig. 1) . This hypothesis suggests that low-angle faulting and subsequent differential exhumation may have played a key role in the anomalous juxtaposition of lithotectonic belts in central California. This hypothesis can be tested by thermobarometric and thermochronologic studies aimed at defining the timing and extent of crustal excision between Salinian granitic rocks and the schist of Sierra de Salinas and by reexamination of the timing of arc extinction and schist emplacement in the southern Sierra Nevada and northern Mojave Desert.
